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(54) PRODUCTION OF LIQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PURPOSE: To provide the method capable of 
producing the highquality liquid crystal display 
element which is free from defects, such as unequal 
color tones, intrusion of air bubbles and lack of 
sealing agents, at a low cost with good workability. 
CONSTITUTION: A hermetic chamber to and from 
which a pressurized gas is suppliable and is 
dischargeable is internally provided with a liquid 
crystal wiper 12, a sealing agent dip applicator 13 and 
a sealing agent wiper 14. A pressurizing device 11 is 
so constituted as to make these devices integrally 
movable vertically and horizontally by a vertical 
moving stage 16 and a horizontal moving stage 15. A 
liquid crystal cell 6b is set into a cell cassette 7 by 
positioning its liquid crystal injection port downward 
and a weight 10 is placed on the liquid crystal cell at 
the time of producing the liquid crystal display 
element This cell cassette is put into the hermetic 
chamber and is fixed. The substrates of the liquid 

crystal cell are pressurized by supplying the pressurized gas to the hermetic chamber to 
extrude the excess component of the liquid crystal and thereafter, the treatment of the 
respective stages are executed by successively operating the liquid crystal wiper, the sealing 
agent dip applicator and the sealing agent wiper. 
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CLAIMS 



[Claim(s)] 

[Claim l] The manufacture method of the 
liquid crystal display element 
characterized hy considering as an empty 
cell and carrying out pressurization 
extrusion of the part for the excess of the 
liquid crystal which injected liquid 
crystal into this empty cell, and was 
poured in in the method of constituting a 
liquid crystal cell and manufacturing a 
liquid crystal display element with a 
pressurizer by consisting of a plastic film 
substrate of a couple at least, forming a 
transparent electrode inside, distributing 
a spacer to one side between these 
substrates, making a sealing compound 
placed between peripheries, and sealing. 
[Claim 2] The manufacture method of the 
liquid crystal display element according 
to claim 1 characterized by wiping off the 
liquid crystal which formed liquid crystal 
wiping equipment in the aforementioned 
pressurizer, and was extruded from the 
liquid crystal cell with the 
aforementioned liquid crystal wiping 
equipment. 

[Claim 3] The manufacture method of the 
liquid crystal display element according 
to claim 1 or 2 characterized by carrying 
out the dip painting cloth of the 
encapsulant with the aforementioned dip 
painting cloth equipment after wiping off 
the liquid crystal which formed the dip 



painting cloth equipment of an 
encapsulant in the aforementioned 
pressurizer, and was extruded from the 
liquid crystal cell. 

[Claim 4] The manufacture method of the 
liquid crystal display element according 
to claim 1, 2, or 3 characterized by wiping 
off the surplus encapsulant which formed 
encapsulant wiping equipment in the 
aforementioned pressurizer, and adhered 
to the liquid crystal cell with the 
aforementioned encapsulant wiping 
equipment. 

[Claim 5] It is the pressurization 
extrusion for overliquid crystal by the . 
aforementioned pressurizer A pressure 3 
• 5 kgf/cm2 The manufacture method of 
the liquid crystal display element 
according to claim 1 characterized by 
carrying out. 

[Claim 6] The manufacture method of the 
liquid crystal display element according 
to claim 5 characterized by performing 
pressurization time for the pressurization 
extrusion for overliquid crystal by the 
aforementioned pressurizer as 3 - 5 
minutes. 

[Claim 7] The manufacture method of the 
liquid crystal display element according 
to claim 3 characterized by immersing a 
liquid crystal cell for 3 - 4 minutes at an 
encapsulant, and performing the dip 
painting cloth of the aforementioned 
encapsulant. 

[Claim 8] The manufacture method of the 
liquid crystal display element according 
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to claim 3 or 7 characterized by carrying 
out where the load of the direction which 
meets the substrate side in the dip 
painting cloth of the aforementioned 
encapsulant at a liquid crystal cell is 
added. 

[Claim 9] The manufacture method of the 
liquid crystal display element according 
to claim 4 characterized by carrying out 
where the load of the direction which 
meets the substrate side in wiping of the 
aforementioned surplus encapsulant at a 
liquid crystal cell is added. 
[Claim 10] The manufacture method of 
the liquid crystal display element 
according to claim 4 or 9 characterized by 
wiping off the aforementioned surplus 
encapsulant for 2 ■ 3 minutes. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention 
relates to the manufacture method of a 
liquid crystal display element. 
[0002] 

[Description of the Prior Art] If the 
manufacture method of the conventional 
liquid crystal display element is 
explained with reference to drawing 4 , 
after printing a sealing compound 3 to 
one side of the plastic film substrate 1 
which has a transparent electrode 2 and 
sprinkling a spacer 4 to the substrate 1 of 
another side, it bakes by piling up these 



two substrates 1 and 1. Then, by carrying 
out a division cut, the portion except a 
liquid crystal inlet (not shown) is 
surrounded by the sealing compound 3, 
and liquid crystal constitutes a 
non-poured in empty cell. 
[0003] After putting this empty cell into a 
cell maintenance fixture, the 
aforementioned cell maintenance fixture 
is set in the vacuum devices containing 
the liquid crystal which carried out 
degassing beforehand so that liquid 
crystal may not adhere (not shown). Then, 
by immersing an empty cell in liquid 
crystal, after decompressing the inside of 
vacuum devices to a predetermined 
degree of vacuum, and subsequently to 
atmospheric pressure returning the 
inside of vacuum devices gradually, liquid 
crystal 5 is poured in into an empty cell, 
and it considers as a liquid crystal cell. 
Furthermore, after wiping off a part for 
the excess of the liquid crystal in this 
liquid crystal cell with another process 
and equipment, the liquid crystal inlet of 
a liquid crystal cell is closed with 
adhesives etc., and the liquid crystal 
display element 26 is obtained by wiping 
off an excessive encapsulant. 
[0004] 

[Problem(s) to be Solved by the 
Invention] However, it was difficult for 
the interval between a substrate 1 and 1 
(henceforth a gap) to become uneven, and 
to control the fill of liquid crystal 5 by the 
manufacture method of the conventional 
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liquid crystal display element correctly, 
and became the liquid crystal display 
element 26 as a cross- section 
configuration shows to drawing 4 , and 
there was a problem of being easy to 
generate color tone nonuniformity by the 
variation in a liquid crystal fill. 
[0005] Moreover, the manufacturing cost 
of a liquid crystal display element not 
only becomes high, but [ since the 
efficiency is bad, ] in wiping for an excess 
of liquid crystal 5, the application of an 
encapsulant, and the work of wiping of a 
surplus encapsulant, since the processing 
conditions of these processes were not 
stabilized, there was a problem of being 
easy to generate color tone nonuniformity 
and the shortage of closure. 
[0006] Furthermore, by the conventional 
manufacture method, the problem which 
falls remarkably also had the quality of a 
liquid crystal display element that a foam 
is easy to be involved in an encapsulant 
at the time of closure agent application. 
[0007] this invention tends to solve the 
above-mentioned trouble, and the 
purpose works efficiently on proper 
conditions in each manufacturing process 
of a liquid crystal display element, and is 
to offer the method that a quality liquid 
crystal display element without which 
fault with insufficient entrainment and 
closure of color tone nonuniformity and a 
foam can be manufactured by the low cost, 
this invention manufactures a liquid 
crystal display element without color tone 



nonuniformity by pressurizing a liquid 
crystal cell with a pressurizer, extruding 
a part for the excess of liquid crystal, and 
equalizing GYAPU of a liquid crystal cell. 
[0008] 

[Means for Solving the Problem] The 
manufacture method of a liquid crystal 
display element according to claim 1 
Consist of a plastic film substrate of a 
couple at least, and a transparent 
electrode is formed inside. In the method 
of considering as an empty cell, injecting 
liquid crystal into this empty cell, 
constituting a liquid crystal cell, and 
manufacturing a liquid crystal display 
element by distributing a spacer to one 
side between these substrates, making a 
sealing compound placed between 
peripheries, and sealing It is 
characterized by carrying out 
pressurization extrusion of the part for 
the excess of the poured-in liquid crystal 
with a pressurizer. 
[0009] In a claim 1, the manufacture 
method of a liquid crystal display element 
according to claim 2 forms liquid crystal 
wiping equipment in the aforementioned 
pressurizer, and is characterized by 
wiping off the liquid crystal extruded 
from the liquid crystal cell with the 
aforementioned liquid crystal wiping 
equipment. 

[0010] The manufacture method of a 
liquid crystal display element according 
to claim 3 forms the dip painting cloth 
equipment of an encapsulant in the 
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aforementioned pressurizer in claims 1 or 
2, and after it wipes off the liquid crystal 
extruded from the liquid crystal cell, it is 
characterized by carrying out the dip 
painting cloth of the encapsulant with the 
aforementioned dip painting cloth 
equipment. 

[0011] In claims 1, 2, or 3, the 
manufacture method of a liquid crystal 
display element according to claim 4 
forms encapsulant wiping equipment in 
the aforementioned pressurizer, and is 
characterized by wiping off the surplus 
encapsulant adhering to the liquid 
crystal cell with the aforementioned 
encapsulant wiping equipment. 
[0012] The manufacture method of a 
liquid crystal display element according 
to claim 5 is the pressurization extrusion 
for overliquid crystal according [ on a 
claim 1 and ] to the aforementioned 
pressurizer A pressure 3 * 5 kgf/cm2 It is 
characterized by carrying out. 
[0013] The manufacture method of a 
liquid crystal display element according 
to claim 6 is characterized by performing 
pressurization time for the pressurization 
extrusion for overliquid crystal by the 
aforementioned pressurizer as 3 - 5 
minutes in a claim 5. 
[0014] The manufacture method of a 
liquid crystal display element according 
to claim 7 is characterized by immersing 
a liquid crystal cell for 3 - 4 minutes at an 
encapsulant, and performing the 
aforementioned dip painting cloth in a 



claim 3. 

[0015] The manufacture method of a 
liquid crystal display element according 
to claim 8 is characterized by carrying out, 
where the load of the direction which 
meets the substrate side in the 
aforementioned dip painting cloth at a 
liquid crystal cell is added in claims 3 or 7. 
[0016] The manufacture method of a 
liquid crystal display element according 
to claim 9 is characterized by carrying out, 
where the load of the direction which 
meets the substrate side in wiping of the 
aforementioned surplus encapsulant at a 
liquid crystal cell is added in a claim 4. 
[0017] The manufacture method of a 
liquid crystal display element according 
to claim 10 is characterized by wiping off 
the aforementioned surplus encapsulant 
for 2 - 3 minutes in claims 4 or 9. 
[0018] 

[Function] In the manufacture method of 
a liquid crystal display element according 
to claim 1, if a pressurizer is constituted, 
it sets to the sealing interior of a room, 
the cell, i.e., the liquid crystal cell, after 
liquid crystal pouring, and a 
pressurization gas is supplied to this 
sealing room as a pressurization gas can 
be supplied, for example to a sealing 
room, the substrate of a liquid crystal cell 
will be pressurized and a part for the 
excess of liquid crystal will be discharged 
from the liquid crystal inlet of a liquid 
crystal cell. 

[0019] In the manufacture method of a 
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liquid crystal display element according 
to claim 2, after forming liquid crystal 
wiping equipment, for example in the 
sealing interior of a room and returning 
the sealing interior of a room to an 
ordinary pressure, the liquid crystal 
discharged from the liquid crystal inlet of 
a liquid crystal cell is wiped off with 
liquid crystal wiping equipment. 
[0020] In the manufacture method of a 
liquid crystal display element according 
to claim 3, encapsulant dip painting cloth 
equipment is formed, for example in the 
sealing interior of a room, after wiping off 
the liquid crystal discharged from the 
liquid crystal inlet of a liquid crystal cell, 
a liquid crystal inlet is immersed in an 
encapsulant and this is closed. 
[0021] In the manufacture method of a 
liquid crystal display element according 
to claim 4, encapsulant wiping equipment 
is formed, for example in the sealing 
interior of a room, and the encapsulant of 
the surplus adhering to the liquid crystal 
cell is wiped off. 

[0022] Since pressurization extrusion of 
superfluous liquid crystal is performed to 
claims 5 and 6 on condition that 
predetermined in the manufacture 
method of a publication, a liquid crystal 
display element without color tone 
nonuniformity is obtained. 
[0023] In the manufacture method given 
in claims 7, 8, 9, and 10, it is in the state 
which added the load of the direction 
which meets the substrate side in wiping 



of the dip painting cloth of an 
encapsulant and a surplus encapsulant at 
a liquid crystal cell, there is no 
entrainment of the foam at the time of 
closure agent application by setting up 
these processing times as 
above-mentioned, and performing them, 
and the liquid crystal display element 
with the insufficient application of an 
encapsulant which is not can be obtained. 
[0024] 

[Example] Next, the example which 
shows this invention to a drawing 
explains still in detail. 
Example 1 drawing 1 is the cross section 
of a pressurizer, and drawing 2 is the 
cross section of a cell cassette. In a 
pressurizer 11, the horizontal 
displacement stage 15 is formed on the 
vertical move stage 16 and this stage 16 
in the sealing room 18 which can perform 
receipts and payments of the cell cassette 
7, and it prepares on this stage 15 further 
in order of liquid crystal wiping 
equipment 12, encapsulant dip painting 
cloth equipment 13, and encapsulant 
wiping equipment 14. The vertical move 
stage 16 makes an operation possible by 
motor 11c for vertical movement, and 
enables the operation of the horizontal 
displacement stage 15 by motor 15a for 
horizontal displacement. Let these 
motors 11c and 15a be the things in 
which operation control is independently 
possible with a control unit 17. Therefore, 
liquid crystal wiping equipment 12, 
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encapsulant dip painting cloth equipment 
13, and encapsulant wiping equipment 14 
are movable to the upper and lower sides 
and a horizontal direction in one. 
[0025] Moreover, piping which prepared 
pressurization gas supply bulb 11a, and 
piping which prepared exhaust air bulb 
lib are connected to the lower part 
section of the sealing room 18. 
Furthermore, the holddown member (not 
shown) for fixing the cell cassette 7 is 
arranged in the upper part section in the 
sealing room 18. The structure of the 
aforementioned cell cassette 7 is as being 
shown in drawing 2 , forms the cell 
bearing bar 9 in the soffit section of the 
support side plate 8, and forms the space 
for weight 10 insertion in the upper part 
of the cell cassette 7. 
[0026] The manufacture method of the 
liquid crystal display element by the 
pressurizer 11 and the cell cassette 7 is 
explained referring to drawing 1 , and 2 
and 3 next. After printing a sealing 
compound 3 to one side of the plastic film 
substrate 1 which has a transparent 
electrode 2 and sprinkling a spacer 4 to 
the substrate 1 of another side, it bakes 
by piling up these two substrates 1 and 1. 
Then, by carrying out a division cut, the 
portion except a liquid crystal inlet (not 
shown) is surrounded by the sealing 
compound 3, and liquid crystal 
constitutes a non-poured in empty cell. 
[0027] Next, as shown in drawing 2 , it 
puts in in vacuum devices with the liquid 



crystal pan (not shown) in which the 
liquid crystal which turned down, set to 
the cell cassette 7 (however, weight 10 is 
not used), and carried out degassing 
beforehand is [ a / empty cell 6/ two or 
more ] contained in the liquid crystal 
inlet (not shown). Then, by immersing 
empty cell 6a in liquid crystal, after 
decompressing the inside of vacuum 
devices to a predetermined degree of 
vacuum, and returning the inside of 
vacuum devices to atmospheric pressure 
gradually, it is filled up with liquid 
crystal in empty cell 6a, and is referred to 
as liquid crystal cell 6b. The cell cassette 
7 is taken out from vacuum devices, and 
liquid crystal wiping etc. is worked about 
liquid crystal cell 6b with a pressurizer 11. 
[0028] That is, as shown in drawing 2 , 
the predetermined weight 10 is inserted 
in the upper part of the cell cassette 7, it 
puts on the upper -limit section of liquid 
crystal cell 6b, the cell cassette 7 is put 
into the sealing room 18 of a pressurizer 
11, and it fixes by the aforementioned 
holddown member (state shown in 
drawing 1 ). The weight (weight to the 
whole cell cassette) of weight 10 is set to 
400kgf(s). 

[0029] Subsequently, a pressurization gas 
is supplied from pressurization gas 
supply bulb 11a, and the inside of the 
sealing room 18 is held in a 
predetermined time and the 
predetermined pressurization state. In 
this case, a pressure is 3 * 5 kgf/cm2. It 
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carries out and the holding time is made 
into 3 * 5 minutes. Thereby, a part for the 
excess of liquid crystal is extruded from a 
liquid crystal inlet. 
[0030] Then, exhaust air bulb lib is 
opened wide, the inside of the sealing 
room 18 is returned to an ordinary 
pressure, by the operation of the vertical 
move stage 16 and the horizontal 
displacement stage 15, liquid crystal 
wiping equipment 12 is moved and 
stopped directly under the liquid crystal 
inlet of liquid crystal cell 6b, and the 
liquid crystal by which push appearance 
was carried out [ aforementioned ] is 
wiped off. 

[0031] similarly, encapsulant dip painting 
cloth equipment 13 is moved directly 
under a liquid crystal inlet by the 
operation of the vertical move stage 16 
and the horizontal displacement stage 15 
- making •• a liquid crystal inlet - an 
encapsulant a predetermined time - for 
example, it is immersed for 3 - 4 minutes 
[0032] subsequently, wiping of the 
surplus encapsulant which was made to 
move encapsulant wiping equipment 14 
directly under a liquid crystal inlet, and 
adhered to liquid crystal cell 6b by the 
operation of the vertical move stage 16 
and the horizontal displacement stage 15 
■- a predetermined time for example, it 
carries out for 2 - 3 minutes Then, the cell 
cassette 7 is taken out from the sealing 
room 18, and an encapsulant is baked. 
[0033] Thus, in the above-mentioned 



pressurizer 11, since liquid crystal wiping 
equipment 12, encapsulant dip painting 
cloth equipment 13, and encapsulant 
wiping equipment 14 were put in order 
and formed in the sealing room 18 and 
these equipments were considered as 
movement in one by the control unit 17 
and the motor for movement at the upper 
and lower sides and the horizontal 
direction, the process from wiping of 
liquid crystal to wiping of an encapsulant 
can be performed automatically, and the 
manufacturing process of a liquid crystal 
display element can be rationalized 
sharply. 

[0034] And a liquid crystal display 
element without color tone nonuniformity 
is obtained by setting up the conditions at 
the time of the pressurization extrusion 
for overliquid crystal as predetermined. 
Moreover, it is in the state which added 
the load of the direction which meets a 
substrate side in wiping of the dip 
painting cloth of an encapsulant and a 
surplus encapsulant at a liquid crystal 
cell, there is no entrainment of the foam 
at the time of closure agent application 
by setting up these processing times as 
above-mentioned, and the liquid crystal 
display element with insufficient closure 
agent application which is not can be 
obtained. 

[0035] Since it is as the cross- section 
structure of the liquid crystal display 
element 6 "pass the above mentioned 
process" being shown in drawing 3 , and a 
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gap is uniform, there is no color tone 
nonuniformity and there is also no 
entrainment of a foam at the time of 
closure agent application, it becomes a 
quality liquid crystal display element. 
[0036] 

[Effect of the Invention] the above 
explanation - the Ming kana - like, 
according to the manufacture method of a 
liquid crystal display element given in 
claims 1, 2, 3, and 4, since liquid crystal 
wiping equipment, encapsulant dip 
painting cloth equipment, and 
encapsulant wiping equipment were 
formed in the pressurizer, each work of 
wiping of the liquid crystal about a liquid 
crystal cell, the application of an 
encapsulant, and wiping of an 
encapsulant can be done within the same 
equipment For this reason, the 
production process of a liquid crystal 
display element is rationalized sharply, 
and there is an effect which can be 
offered by the low cost. According to the 
manufacture method of a liquid crystal 
display element given in claims 5 and 6, 
since pressurization extrusion of 
superfluous liquid crystal is performed on 
the conditions for a pressure 3 - 5 kgf7cm2, 
the pressurization time 3 - 5 minutes, it 
is effective in a liquid crystal display 
element without color tone nonuniformity 
being obtained. According to the 
manufacture method of a liquid crystal 
display element given in claims 7, 8, 9, 
and 10 Since it carries out for 2 ■ 3 



minutes where the load of the direction 
which carries out for 3 * 4 minutes where 
the load of the direction which meets a 
substrate side in the dip painting cloth of 
an encapsulant at a liquid crystal cell is 
added, and meets a substrate side in 
wiping of an encapsulant at a liquid 
crystal cell is added In being able to 
prevent the cellular entrainment at the 
time of closure agent application, it is 
effective in stopping also generating 
shortage of an encapsulant and being 
able to manufacture a quality liquid 
crystal display element. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] It is the cross section of the 
pressurizer in which the example of this 
invention is shown. 

[Drawing 2] It is the cross section of the 
cell cassette in the drawing 1 example. 
[Drawing 3l It is the cross section of the 
liquid crystal display element obtained 
according to the drawing 1 example. 
[Drawing 4] It is the cross section of the 
liquid crystal display element obtained by 
the conventional method. 
[Description of Notations] 

1 Plastic Film Substrate 

2 Transparent Electrode 

3 Sealing Compound 

4 Spacer 

5 Liquid Crystal 

6 26 Liquid crystal display element 
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6a Empty cell 

6b Liquid crystal cell 

7 Cell Cassette 

8 Support Side Plate 

9 Cell Bearing Bar 

10 Weight 

11 Pressurizer 

11a Pressurization gas supply bulb 

lib Exhaust air bulb 

11c The motor for vertical movement 

12 Liquid Crystal Wiping Equipment 

13 Encapsulant Dip Painting Cloth 
Equipment 

14 Encapsulant Wiping Equipment 

15 Horizontal Displacement Stage 

15a The motor for horizontal 
displacement 

16 Vertical Move Stage 

17 Control Unit 

18 Sealing Room 
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